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CONSISTENCY METHODS AND STRUCTURES GEOMETRY 
OF DESIGNS APPLIED ON THE INTERNAL 
WALLS OF KIRMAN BAZAARS 


Abstract. In this article the author clarifies the exploited markets in an¬ 
cient cities such as Tabriz, Shiraz, Kirman, and geometrical and mathematical 
calculations of the geometrical structure of the arches, domes and their deco¬ 
rative compositionsnoting that the covered markets are still exploited. 

In the national architecture of Iran the cover of large “dahanas” (corks) 
was made by the geometric shapeslike brick, raw brick, arch built natural 
stone, and dome. As it is known, there is fewer wooden building materials in 
the country and in most regions of Iran, flat ceilings with pole and column 
have not been used or used less. Thus, Sardarabad in Kirman is taken as 
an example, and the sequence method and geometry of the projects imple¬ 
mented in its structure are studied. Application of geometry caused to remain 
Sardarbazar for centuries as an historical monument interpreted on the basis 
of mathematical calculations. Balancing and proportion of its structure ele¬ 
ments, their characteristics of the ratio are analyzed. At the end of the article 
is shown that, the correct application of geometry from ancient times to the 
national architecture of Iran is considered to be the main factor for centuries 
of ancient buildings. 

Key words: Kirman market, arc, decorative compositions, covered mar¬ 
ket, rectangular. 

Introduction. The traditional, national covered bazaars of Iran, also Ta¬ 
briz, Shiraz and Kirman bazars are still in use and keep their working ca¬ 
pacity. Designs applied in these bazars consist of brick material, mostly, tag 
(archs), gunbez (dome) and “karbondi”s. With their decorative compositions 
and beauty, these bazars are considered precious buildings. Cover of great 
“dohano” (corks) in the traditional national architecture of Iran were con- 
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structed from brick, raw brick, and natural stone materials and formed as 
arch, dome and “karbandi”. Also, because of lack of wooden construction 
materials in Iran plane ceilings that constructed by sha nk s and columns were 
not or less used in most regions [1]. Especially, in Iran and dry climatic re¬ 
gions (Kirman, Kashan and others) cover of ceilings were like arch and dome 
form. Therefore, cover of the traditional national covered bazars were in arch, 
dome and “karbandi” shape. “Karbandis” made the condition of the building 
more useful and played internal decoration role of the building. 

The interpretation of the main material. Besides “Karbandis” applied 
in these bazars, domes (small domes) in the upper parts of “Karbandis” were 
worked among the “dohanos” of colourful beauty designs in such a way that 
designs in each “dohanos” of bazars are very different from each other. 

Sardar bazar of Kirman consists of severel small bazars, crossing “rasto” 
(trading row) as a sample. Three main rasto joins freely to bazar. Sardarcara- 
vansary is fomed among three main rasto. This bazar locates in the centre of 
the ancient “baft” (structural junction) of Kirman. Consistency, methods and 
geometry of the applied designs are researched in the present article [4]. 

Picture 1. Kirman Sardar bazar corridor. 

Picture 2. Arches, domes, small arches 
of Kirman Sardar bazar [5]. 

Karbondi” designs that sued among the 
arches in the designs of Kirman bazar build¬ 
ing is a simple decahedra, zamina of karbandi 
is foursquare. Sides are proportional and ap¬ 
proximately are b=4, a=3, sides of karbandi 
are calculated as 2[(a+b]-2]. 2[(3+4)-2]=10. 

The medium (area) of circle is drawn on 
the quadrangular zamina (base). (Sketch 1). 

Then, one pentagonal is drawn as belowmen- 
tioned within the circle in order to divide the 
medium - area of circle into ten equal parts. 

AB and CD diameter of circle is drawn and 
BO radius is divided into two equal parts. Thus, F point is got. Then such Kaman 
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with FD radius the centre being F is drawn, so that it could cross AB line on the E 
point. Afterwards, the second Kaman with DE radius is drawn in the centre D and 
Kaman crosses AD arch on the H point. H and D points are connected. Thus, one 
side of pentagonal is obtained, other sides are also obtained with this method. The 
circle has been divided into five equal parts as a result (Sketch 2). 




HD, HG, GP and KD arches are divided into two equal parts according to 
the Sketch 3. 



An arc with radius more than HD/2 is drawn having H centre point on 
the HD point. So, radius is drawn being bigger than HD/2 in the D centre, 
perpendicular line is drawn from crossing of these two Kamanstowards HD 
Kaman and this perpendicular line divides HD Kaman into two equal parts. 
DK, PP, PG, GH arcs into two equal parts according to the said method. Thus 
encircled circle in the foursquare is divided into ten equal parts in the ABCD 
“zomino” according to Sketch 3. As BC side of foursquare covers 1/3 of cir¬ 
cle, connects the points of circle in the form of 3x3 and lines of “karbondi”s 
plan are obtained from crossing to these lines according to sketch 4. At that 
time one arch can be considered for all lines of karbandi [3]. 

Here the arch(five and seven) may be considered as an arch according to 
the sketch 5. Three parameters “karbandi” of bazar “rasto” (coridor) is got 
from crossing of these arches according to the sketch 9. 
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Sketch 5 


Sketch 7 (B-B cut) 



Sketch 6 






Sketch 9. Geometry of three parameters “karbandi” of bazar 
Structure and geometry of decoration design of “Karbandi” upper domes. 

Picture 2. Geometric design of 

“ Karbandi” upper domes 

Geometry of this design based on 
circle crossing and R1 radius is drawn 
equal to “§amsa” radius according to 
SI circle (sketch 10) in the first step 
while geometric drawing [6]. Then 
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medium (area) of SI circle is divided into 20 equal parts (sketch 11). In the 
second step, they are connected to each other as one section of AB line in the 
form of 6x6 according to the Sketch 12. Another circle with AB=R2 radius is 
drawn by considering each division of S1 circle as a centre and it is called S2. 
For example, two points,a andb are considered as a centre. 

One circle with AB=R2 radius is drawn in the A centre. Also, another cir¬ 
cle with AB=R2 is drawn in the B centre. K point is obtained from crossing 
of two circles on the T1 vertical line (diameter of circle). Then, the distance 
from 0 up to k is called R3. A circle with R3 radius is drawn in O centre and 
is called S3 (Sketch 13). External part of geometric pattern is obtained from 
crossing of S2 circles [2]. Thus, geometric patterns are formed from crossing 
of S2 circles according to the Sketch 14. 


Sketch 10 





Sketch 11 



Sketch 12 



Sketch 13 



Sketch 14 
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Conclusion. Operation and protection of historical national and tradition¬ 
al buildings, as well as, safeguarding of Sardar bazar in Kirman city as a his¬ 
torical monument was possible tha nk s to geometry science, because science 
of geometry allows defence and protection of traditional, national buildings, 
also plays great role in their being fascinating and proportional. So, balanc¬ 
ing, proportionality and correlation of structural elements of a building is 
possible by means of geometric logic. Geometry played great role from the 
most ancient times in city architecture and town-planning in the world culture 
and was almost, one of the main factors of protection of these traditional - 
national buildings for many centuries. 
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dhmdd Pdtiahi (Iran) 

Kirman bazarinin daxili divarlarmin sathlarinda tatbiq 
olunan layihalarin ardicdliq usullan va strukturlarmin handasasi 

Hazirki maqabda mibllif Tabriz, §iraz, Kirman kimi qodim tarixo malik 
olan §aharlarda ortulu bazarlarimn hob do istismar olundugunu qeyd edarak 
bu bazarlarda tatbiq olunan layihalarin, taglarin (arkalarm), gunbazlarin 
handasi qurulusunu va onlara vurulan bazak kompozisiyalarim handasi va 
riyazi hesablamalrla aciqlayir. 
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iranin milli memarliginda boyuk “dohano”lorin (agizliqlarm) ortiiyu 
korpic, ?iy korpic, tabii das materialindan tikilmis tag, giinboz, kimi hondosi 
formalar vasitos ilo aparilmisdir. Malum oldugu kimi olkada taxta tikinti ma- 
teriallan az oldugundan Iranin aksar regionlarmda millava siitunla tikilan 
miistavi tavanlardan istifada olunmamisdir va ya az istifada olunmu§dur. 
Odurki, Kirman saharindaki Sardarbazari bir niimuna kimi goturiilarak onun “ 
(struktur qurulu§unda tatbiq olunmus layihalarin ardicilliq iisulu va handasasi 
ara§dirilir, Sardarbazarimn aslar boyu tarixi abida kimi qalmasina sabab olan 
handasi elmnin tatbiqi riyazi hesablamalar asasinda §arh olunur va onun 
struktur qurulus elementlarinin balansla§dirilmasi va miitanasibliyi, nisbatlari 
xiisusiyyatlari tahlil olunur. Maqalanin sonunda gostarilir ki, handasa elminin 
lap qadim zamanlardan Iranin milli memarliginda diizgiin tatbiq olunmasi 
qadim binalarin asrlar boyu qalmasimn asas amillari hesab olunur. 

Agar sozter: Kirman bazan, tag, dekorativ kompozisiyalar, ortiilii bazar, 
dordbucaqli. 

Ax.wed Tlanaxu (Hpau) 

i\1eT0ii,i nocJieaoBaTeJibHOCTH h reo\ieTpna cTpyKTyp npoeKTOB, 
npHMeHeHHbix Ha noBepxHOCTH BHyTpeHHHX ctch pbiHKa KnpMaH 

B CTaTbe aBTop, OTMenaa (liyiiKUMOimpoBaime h b coBpeMeHHOCTH Kpbi- 
twx pbiHKOB b TaKnx ropouax, oSjiauaionnix npcBiieii ncTopnen, KaK Te6pn3, 
IIlHpa3, KnpMaH, pa3b»CH»eT c noMombio rcoMCTpimccKiix n MarcMai imc- 
ckhx pacHGiOB icoMCipuMCCKyio CTpyKTypy npoeKTOB, apox, KynonoB h 
Hcnojib3yeMbix b hhx opHaMeHTajibHbix komho3hh,hh, HMeiomHx MecTO b 
yCTpOHCTBe pbiHKOB. 

B npaHCKon Han,noHajibHOH apxnTeKType coopy/Kcnuc 6a3bi 6bijio Bbinon- 
HeHO noepeflCTBOM TaKnx icomctpmhcckhx (JiopM, KaK apxa, Kynon, npn otom 
HCn0JIb30BaJIHCb KHpilHM, KlipiHlH-CbipCU, npHpOflHblH KaMeHHblH MaiepuaJI. 
KaK H3BeCTHO, B CBK3H C lienOC'i a'IOHIIOCI blO CTpOHTeJIbHbIX MaTepnajIOB H3 
nepeBa b CTpaHe, b SojibuiHiic i BC pernoHOB HpaHa jih6o He ncnojib30Bajincb 
nnocKne noTOJiKn H3 mnnjien n kojioh, jih6o k hx bosbcuciihio npnSerajin 
b OMCiib peflKnx cjiynaax. Tax, Bia i biii b KanecTBe o6pa3n,a pbiHOK Capnap b 
mponc KnpMaH, odyaiOBJiHBaer inyHCinic MCiona iiGCJicnoBaicjibiioc'iH n 
reoMeTpnio npoeKTOB, npnMeHeHHbix b ycTponcTBe ero CTpyKTypbi, Ha oc- 
HOBe m arc m ar hh cc kh x pacHCiOB oSbuemiC'i ca npnMeHeHne i coMe i puMCCKOH 
HayKn KaK npuMuna eoxpaHHOCTn Ha npoTaaceHHH bckob pbimca Capnap b 
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Ka^ecTBe HCTOpH^ecKoro naMTHHKa, aHajiH3HpyeTCJi comacoBamie h ypaB- 
HOBeniHBaHHe ero CTpyKTypHbix aucMcmoB, cootiioluciihc ocoSemiocTCH. B 
3aiauoHeHHe ciai bH noKa3aHO, hto BepHoe npi-iMcnciiHC c apcBiinx BpeMeH 
I COMC'ipHH KaK HayKH B HpaHCKOH HaU,HOHaJIbHOH apXHTeKType CHH iaC'ICa 
OCHOBHbIM 4>aKTOpOM COXpaHHOCTH apCBIIHX COOpy>KeHHH Ha lipOTX/KCHHH 
BeKOB. 

Kmoneeue cnoea: Ba3ap KnpMana, apica, acKopai HBiibic komho3hh,hh, 
KpbITblH 6a3ap, HC'I bipCXyi OJIbllHK. 
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